A fascinating tail: cGMP activation of aquaporin-1 ion channels.
Aquaporin-1 (AQP1) is a member of the diverse major intrinsic protein family of water and solute channels. AQP1 is known as an osmotic water channel in kidney, brain, vascular system and other tissues, and recently has been demonstrated to function as a cation channel gated by cGMP. Electrophysiology and binding assays implicate direct cGMP binding in the AQP1 C-terminus and sequence similarities with cyclic-nucleotide-gated channels support the idea that the AQP1 C-terminus mediates ion channel activation. In this article, new data show that the AQP1 C-terminus also exhibits homology, at key residues, with the substrate-selectivity subdomain of cyclic nucleotide phosphodiesterases. Distinct pathways for fluxes of water and ions in the tetrameric AQP1 channel indicate an intriguing multifunctional capacity. The physiological role of AQP1 in transmembrane signaling remains to be elucidated for these channels expressed in native tissues.